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Description

[0001] This invention relates to a composition for the brightening and/or passivating of stainless steel after pickling.
The invention is based on the discovery that the presence of organic compounds containing multiple hydroxyl groups
with atleast 3, but not more than 8 carbon atoms as a further ingredient of passivating and brightening solution significantly
increases the desmutting performance of pickled stainless steel surfaces. The compositions of the invention are especially
useful for the passivating and brightening of stainless steel grades being alloyed with sulfur. The invention thus further
encompasses a passivating and brightening process for pickled stainless steel surfaces wherein the stainless steel is
alloyed with at least 0.10 at.-% of sulfur.

[0002] In general, technical steels are termed "stainless" if rust formation is prevented under normal environmental
conditions, for example in the presence of atmospheric oxygen and moisture and in aqueous solutions. Most high-alloy,
so-called corrosion-resistant or acid-resistant steels withstand relatively severe corrosion conditions, for example acids
and salt solutions. These steels are generically referred to as stainless steels. Stainless steels are iron based alloys
containing at least 10 at.-% chromium. The formation of chromium oxide on the material surface imparts to the stainless
steels the corrosion-resistant character thereof.

[0003] Special steels may be sub-divided into the following families: austenitic steels, ferritic steels, martensitic steels,
precipitation hardened steels and duplex steels. These groups differ in the physical and mechanical properties thereof,
as well as in corrosion resistance, as a result of the various alloying constituents.

[0004] When stainless steel is annealed and hot rolled a layer of scale forms on the surface. Such a layer of scale
impedes the desired shiny metallic appearance of the steel surface. This layer of scale must therefore be removed after
this production step. This removal may be effected by a pickling process according to the state of the art. The oxide-
containing surface layer to be removed differs fundamentally from the oxide layer on low-alloy steels or on carbon steels.
Apart from iron oxides, the surface layer contains oxides of the alloying elements, for example chromium, nickel, alumi-
num, titanium or niobium. Particularly in hot rolling, there is an accumulation of chromium oxide in the surface layer. The
oxide layer is accordingly enriched with chromium rather than iron. Conversely, this means that the steel layerimmediately
underneath the oxide layer is depleted in chromium. A pickling process using suitable acidic pickling solutions prefer-
entially dissolves this chromium-depleted layer underneath the oxide layer, with the result that the oxide layer is removed.
[0005] Pickling processes for special steel are well-known in the art. Earlier processes use nitric acid-containing pickling
baths. These often additionally contain hydrofluoric acid, which on account of its complexing action with respect to iron
ions promotes the pickling process. Although such pickling baths are economically efficient and technically satisfactory,
they have the serious ecological disadvantage that they emit considerable amounts of nitrogen oxides and release large
amounts of nitrates into the waste water.

[0006] Intensive efforts have therefore been made in the art to find alternative pickling and passivating processes that
do not use nitric acid. Ferric ions are a possible substitute for the oxidizing action of nitric acid. The concentration of
ferric ions is maintained by hydrogen peroxide, which is added continuously or batch wise to the treatment baths. Such
pickling or passivating baths contain about 15 to about 65 g/l of trivalent iron ions. During the pickling process, trivalent
iron ions are converted to the divalent form. At the same time, further divalent iron ions are dissolved out from the pickled
surface. The pickling bath is thereby depleted in trivalentiron ions during the operation, while divalentiron ions accumulate.
The redox potential of the treatment solution is thereby displaced, with the result that the solution finally loses its pickling
action. Divalent iron ions are oxidized back to the trivalent state by the continuous or batch wise addition of oxidizing
agents, for example hydrogen peroxide, or other oxidizing agents, such as perborates, peracids or also organic peroxides.
In this way, the redox potential necessary for the pickling or passivating action is maintained.

[0007] EP-B-505 606 describes a nitric acid-free process for the pickling and passivation of stainless steel, in which
the material to be treated is immersed in a bath at a temperature of between 30 and 70 °C and which contains, at least
at the beginning of the pickling process, at least 150 g/l of sulfuric acid, at least 15 g/l of Fe(lll) ions, and at least 40 g/I
HF. This bath furthermore contains up to about 1 g/l of additives, such as non-ionic surfactants and pickling inhibitors.
Hydrogen peroxide is added continuously or batch wise to the bath in such amounts that the redox potential remains in
the desired range. The other bath constituents are also replenished so that the concentration thereof remains within the
optimum operating range. The pickling bath is agitated by blowing in air. Agitation of the pickling bath is necessary in
order to achieve a uniform pickling result. A similar process, which differs from the above-described process basically
only in the adjusted redox potential, is described in EP-A-582 121.

[0008] After the pickling, the surface is chemically activated, which means that, in air, the surface once again becomes
coated with an optically interfering surface layer. This may be prevented by passivating the freshly pickled surfaces after
or during the pickling. This may be performed in treatment solutions similar to the pickling solutions, a higher redox
potential being used for the passivation than for the pickling process. This special passivation step forms an optically
invisible passivation layer on the metal surface, and the steel surface thereby preserves its shiny metallic appearance.
Whether a treatment solution behaves in a pickling or passivating manner with respect to stainless steel depends mainly
on the established redox potential. Acidic solutions having pH values below about 2.5 have a pickling action if, on account



10

15

20

25

30

35

40

45

50

55

EP 2 931 941 B1

of the presence of oxidizing agents, they have a redox potential in the range from about 200 to about 350 mV with respect
to a silver/silver chloride electrode. If the redox potential is raised to values above about 300 to 350 mV, depending on
the type of the stainless steel, the treatment solution has a passivating effect.

[0009] During the pickling of stainless steel, in particular during the pickling of ferritic and martensitic stainless steel,
but also during the pickling of austenitic stainless steel containing sulfur in the alloy, a gray black smut is formed during
the pickling itself. This is due to the formation of by-products on the surface due to the pickling reaction. In particular
ferritic and martensitic grades must be passivated after the pickling using high oxidizing chemical solutions in a separate
step. This step provides both the brigthening of the material and the passivation of the surface.

[0010] A conventional passivating and brightening composition used according to the state of the art is an acidic
aqueous solution formed by nitric acid at a concentration ranging from 6% to 20%, which may optionally contain small
amounts of hydrofluoric acid (generally from 1 to 10 g/l). The possible requirement of the presence of HF is due to the
fact that some ferritic and martensitic stainless steel grades need a light etching of the surface to allow an efficient
bleaching of the surface itself. This means that two different solutions are necessary in practice, one containing HF to
solve the problem described above, and another one free of HF, due to the fact that the presence of HF may increase
too much the reaction rate on the base alloy, shifting the behaviour of the solution from passivation to etching. This
would cause high metal dissolution of the base alloy and a further darkening of the surface. WO-A-0 149 899 discloses
a nitric acid free process for brightening and passivating pickled stainless steels. Furthermore, due to the very low HF
concentration used, the conventional system is extremely difficult to be controlled and replenished in a proper manner.
[0011] In this context, the EP-A-1552035 suggests a passivating solution for stainless steel grades that comprises
complex fluoride compounds in order to provide solutions with sufficient bleaching activity but negligible etching impact.
The complex fluoride compounds are based on elements of groups 4, 13, or 14 (old notation: groups IVa, Ill, or IV, i.e.
the groups beginning with the elements Ti, B, or C, respectively) of the periodic table of the chemical elements. Further-
more EP-A-1552035 teaches that this type of passivating solution does not necessarily comprise nitric acid so that the
detrimental ecological impact in a passivating process of stainless steel can be further minimized. Nevertheless, the
solutions according to EP-A-1552035 when applied in order to brighten stainless steel grades that contain high amounts
of sulfur as an alloying element often effect metal surfaces with less shiny appearance.

[0012] Consequently, there exists aneedinthe prior artto furtherimprove existing passivating and brightening solutions
for pickled stainless steel in order to arrive at compositions that are highly efficient with respect to the removal of smut
regardless of the specific stainless steel grade to be treated.

[0013] The invention is based on the discovery that the presence of organic compounds containing multiple hydroxyl
groups with at least 3, but not more than 8 carbon atoms as a further ingredient of passivating and brightening solutions
as defined in claim 1 presently on file can solve the problem described above.

[0014] Accordingly, an acidic aqueous composition for the passivating and brightening of pickled stainless steel sur-
faces comprises water and the following dissolved components as defined in claim 1 presently on file.

[0015] With respect to the organic compound (D) those passivating and brightening solutions are preferred wherein
at least one hydroxyl group having two vicinal hydroxyl groups does exist within the organic compound (D).

[0016] Among the organic compounds (D) being presentin a passivating and brightening composition of this invention
those compounds having at least one hydroxyl group with two vicinal hydroxyl groups are preferred.

[0017] Especially preferred are organic compounds (D) that are selected from reducing sugars and polyols. In an even
more preferred composition of this invention the at least one organic compound according to organic component (D) is
selected from 1,2,3-trihydroxypropane, 1,2,3,4-tetrahydroxybutane, 1,2,3,4,5-pentahydroxypentane, 1,2,3,4,5,6-hex-
ahydroxyhexane, preferably from sorbitol, xylitol, meso-erythritol and/or glycerol, more preferably from sorbitol, xylitol
and/or glycerol. These preferred polyols contained in a composition of this invention are most efficient in desmutting
pickled stainless steel surfaces.

[0018] In order to achieve optimum desmutting performance during the passivating and brightening process of pickled
stainless steel the amount of organic compounds (D) in a composition of this invention is preferably in a range from 2
to 15 g/l, more preferably in a range from 3 to 9 g/l.

[0019] The at least one acid according to component (A) of the passivating and brightening aqueous composition
preferably has a pK, value for the first deprotonation step of less than 3.5 and is more preferably selected from sulfuric
acid, phosphoric acid and/or citric acid, even more preferably selected from sulfuric acid and/or phosphoric acid.
[0020] Inordertoachieve optimum etching rates of the pickled stainless steel substrates the amount of acids according
to compound (A) in a composition of this invention is preferably in a range from 0.5 to 100 g/I, more preferably in a range
from 10 to 30 g/I. As an amount of nitric acid in a passivating and brightening composition may give rise to hazardous
nitrous fumes, it is preferred that less than 1 g/l, more preferably less than 100 ppm of nitrates are contained. It is a
further advantage of this invention that the passivating and brightening action of the composition disclosed herein does
not rely on the presence of nitric acid.

[0021] According to the present invention, the fluorine containing inorganic compound is selected from complex fluo-
rides. In any aspect of the present invention, the complex fluorides can be added as free acids or as salts, preferably
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alkaline metal salts, which are soluble in the process solution at least in an amount to result in the indicated concentration
of component (B). In any case an equilibrium state between the acid and the salt form of the complex fluoride ions will
be established, depending on the pH value of the process solution and the dissociation constant of the complex fluoride
acid. The complex fluorides are based on elements of group 4, group 13 and/or group 14 of the periodic table, more
preferably selected from complex fluorides of the elements B, Si, Ti and/or Zr. Special examples are BF -, SiF62', TiF62'
,and ZrF62', either in the form of the corresponding acids or of their salts. For economic and ecological reasons, SiF62'
is especially preferred.

[0022] The amount of compounds according to component (B) of the passivating and brightening composition lies in
a range from 4 to 25 g/l, preferably in a range from 8 to 16 g/l calculated as fluorine content.

[0023] With respect to the compounds according to component (C) of a passivating and brightening composition
according to this invention it is preferred that the substance containing a peroxy moiety is selected from hydrogen
peroxide, peroxysulfuric acid, peroxyacetic acid, peroxyboric acid, peroxyphosphoric acid, peroxydiphosphoric acid, and
salts thereof.

[0024] The preferred amountof compounds according to component (C) of the passivating and brightening composition
lies in a range from 3 to 25 g/l, preferably in a range from 5 to 20 g/l calculated as hydrogen peroxide content.

[0025] The passivating and brightening composition of this invention may further comprise a component (E) that acts
as a stabilizer for the substances containg a peroxy moiety according to compounds of component (C) being otherwise
partially decomposed in the presence of metal cations, such as ferric ions released from the steel substrates. Compounds
according to component (E) suitable for this purpose are different from the organic compounds of component (D) and
selected from:

(E1) substances constituted of molecules that contain both at least one ether moiety and at least one hydroxyl moiety
in each molecule;

(E2) substances constituted of molecules that contain in each molecule at least two ether moieties; and/or

(E3) substances constituted of molecules that contain in each molecule both at least one ether moiety and one
nitrogen atom that is covalently bonded to at least two, or preferably at least three, carbon atoms.

[0026] In a preferred composition of this invention the stabilizers according to component (E) belong to subgroup (E1)
and are selected from substances being constituted of molecules having the following characteristics, each preferred
characteristic being preferable by itself, independently from the others, and combinations of these preferred character-
istics being still more preferable, the overall preference being greater the larger the number of preferred characteristics
combined in the molecules:

- each molecule has a number of carbon atoms that is at least, with increasing preference in the order given, 3, 4, 5,
or 6 and independently preferably is not more than, with increasing preference in the order given, 100, 50, 40, 30,
25, 20, 16, 14, 12, 10, or §;

- each molecule has a number of hydroxyl groups that is not more than, with increasing preference in the order given,
3,2,0r1; and

- each molecule has a number of ether moieties that is not more than, with increasing preference in the order given,
50, 40, 30, 25, 20, 15, 10, 8, 6, 4, 3, or 2; and

- atleast one oxygen atom in an ether moiety in each molecule is bonded to a terminal monovalent alkyl group that
contains at least 2, or more preferably at least 3, carbon atoms.

[0027] Subgroups (E2) and (E3) of stabilizer component (E) are less preferred in passivating and brightening compo-
sitions than (E1) primarily for at least one of two reasons: greater expense and/or poorer solubility in brightening and
passivating liquids that contain the other required constituents of a brightening and passivating liquid in preferred con-
centrations according to this invention. Among these two less preferred subgroups, the most preferred are nonionic
surfactants with molecules that could be made by ethoxylating fatty alcohols having from 10 to 22 carbon atoms and a
single hydroxyl moiety, and then capping the poly(oxyethylene) chain by substituting for the hydrogen atom in the terminal
hydroxy moiety an alkyl group or a halo atom. Alkoxylated amines and alkoxylated quaternary ammonium cationic
surfactants are next most preferred; these also preferably have at least one, more preferably exactly one, hydrophobic
moiety with from 10 to 22 carbon atoms.

[0028] The concentration of compounds of component (E) in a brightening and passivating composition according to
the invention preferably is at least, with increasing preference in the order given, 0.2, 0.4, 0.6, 0.8, 1.0, 2.0, 3.0, 4.0, or
5.0 g/l and primarily for reasons of economy not more than, with increasing preference in the order given, 75, 50, 40,
30, 20, or 15 g/l

[0029] Finally,the presentinvention comprises a process for passivating and brigthening of pickled surfaces of stainless
steel, especially of austenitic, ferritic and/or martensitic steel grades that preferably have a sulfur alloying amount of at
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least 0.10 at.-% wherein the surfaces are brought into contact (by dip or spray processes) with a composition as defined
in claim 1 presently on file. In a dip process the solution is preferably agitated by the injection of air or by mechanical
agitation means. The process solution may have a temperature in the range from 15 to 40 °C, preferably at most 30 °C.
The contact time depends on the type of stainless steel and on the kind of pickling treatment prior to the passivat-
ing/brightening step. Usual contact times will be in the range from 10 seconds (for strip) to 10 minutes. The contact is
terminated by rinsing the stainless steel surface with water, preferably in a power spray process, spraying water with
elevated pressure onto the stainless steel surface.

[0030] It should be evident from the description above that the process according to the present invention is part of
the treatment chain: pretreatment (acid treatment, molten salt treatment, shot peening, mechanical cracking of the scale,
and the like), pickling (in one ore more steps, e.g. using pickling solutions as quoted in the introductory part), passivating
and brightening according to the presentinvention, water rinse, and drying. The invention can be applied to the production
of stainless steel, especially austenitic, ferritic or martensitic grades, in any form, such as wire, rod, tube, plate, coil, and
finished articles. It is possible to use a single process solution, which is a passivating and brightening composition of
this invention, for all grades of austenitic, ferritic and martensitic stainless steel containing sulfur (e.g. AISI 303) in order
to attain shiny and desmutted steel surfaces.

[0031] Compared to the state of the art of nitric acid free passivating and brightening solutions, the composition of this
invention effects a homogeneous and bright finishing of pickled stainless steel during the brightening and passivation
step in particular for high sulphur ferritic and martensitic grades.

Examples:

[0032] Wire samples of hot rolled austenitic stainless steel (EN 1.4029; 0.15-0.25 at.-% of S) and martensitic stainless
steel (EN 1.4035; 0.15-0.35 at.-% of S) were pretreated with reduction molten salts and then pickled for 26 minutes at
50 °C in hydrochloric acid (170 g/l HCI) and subsequently for 5 minutes at 40 °C in a Cleanox® solution (commercialized
pickling process of the applicant according to EP-B-582 121).

[0033] After the rinsing step the wire samples were completely dark due to the presence of black smut on the surface.
The wire samples were then immediately brightened and passivated for 5 minutes at 25°C in different solutions according
to Table 1.

[0034] After this step the samples were rinsed with low pressure water spray for 1 minute and dried.

[0035] The dried wire samples were evaluated visually to compare surface brightness with an arbitrary scale ranging
from 1 to 5, where:

1= very bad (as before brightening)

2= bad (surface partially bleached - darkening of white paper when rubbed on the surface)
=  acceptable (quite bleached surface but still some residuals after white paper rubbing)
4 = good (negligible black residuals rubbing paper on the surface, but poor homogeneity)
5= very good (completely bleached and homogeneous surface - no black residuals rubbing the surface with paper)
Table 1
Results of the brightening of wire samples of different stainless steel grades
E | c i c ira A Brightness
xample omposition oncentration g EN 14029 | EN 1.4035
C1 HNO4 630 2 2
Cc2 H,S0,4/H,0,/HF 15/17/2 1 1
C3 H,S0,4/H,0,/HF 15/17/10 1 1
C4 H,S0,4/H,0,/H,SiFg 1511717 3 3
C5 H,S0,4/H,0,/H,SiFg 15117114 3 3
E1 H,S04/H,0,/H,SiFg/glycerol 15/17/14/3,5 5 5
E2 H,S0,4/H,0,/H,SiFg/sorbitol 15/17/14/6,9 5 5
E3 H,S0,4/H,0,/H,SiFg/glycerol/sorbitol 15/17/14/2/2 5 5
E4 H,S0,4/H,0,/H,SiFg/xylitol 15/17/14/5,8 5 5
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[0036] Wire samples of a less noble austenitic grade, such as the sulphur containing alloy EN 1.4305 were pickled
for 40 minutes at 40°C in a Cleanox® solution (commercialized pickling process of the applicant according to EP-B-582
121).

[0037] Atfter the rinsing step the wire samples were completely dark due to the presence of black smut on the surface.
The samples were then immediately passivated and brightened for 5 minutes at 25 °C in different solutions according
to Table 2.

[0038] After this step the wire samples were rinsed with low pressure water spray for 1 minute and dried. The same
arbitrary scale for the assessment of the surface brightness as described above was applied to the dried wire samples
of the alloy EN 1.4305.

[0039] The effect of the compositions of this invention on the desmutting performance on EN 14305 stainless steel is
less pronounced compared to the stainless steel grades of Table 1. Nevertheless compositions of the invention prove
to perform slightly better.

Table 2
Results of the brightening of wire samples of EN 1.4305 austenitic stainless steel with a sulfur contentof0.15 at.-%
Example Composition Concentration g/l Brightness
C6 HNO4 150 4
c7 H,SO,/H,0,/H,SiFg 15/17/7 4
Cs8 H,SO,/H,0,/H,SiFg 15/17/14 4
E5 H,S0O,/H,0,/H,SiFg/meso-erythritol 15/17/14/3.5 4
E6 H,SO4H,0/H,SiFg/xylitol 15/17/14/3.5 5
E7 H,SO/H,0/H,SiFg/sorbitol 15/17/14/3.5 5
E8 H,S04/H,0/H,SiFg/sorbitol/glycerol 15/17/14/3.5 5
E9 H,S0,4/H,04,/H,SiFg/glycerol 15/17/14/3,5 5

[0040] The effect of the concentration of different glycols (polyol according to "Description of the invention") was
investigated on hot rolled EN 1.4029 following the same sequence of treatment as described for the examples of Table
1 and applying the same arbitrary scale for the evaluation of surface brightness

Table 3

Effect of the concentration of different polyols on the brightening of hot rolled austenitic stainless steel wire samples
(EN 1.4029) with a sulfur content of 0.15-0.25 at.-%

Example Composition Concentration g/l Brightness
E10 H,S04/H,0,/H,SiFg/glycerol 15/17/14/3 5
E11 H,S04/H,0,/H,SiFg/glycerol 15/17/14/6 5
E12 H,S0,/H,0,/H,SiFg/glycerol 15/17/14/9 5
E13 H,S0,4/H,0,/H,SiFg/sorbitol 15/17/14/3 5
E14 H,S0,4/H,0,/H,SiFg/sorbitol 15/17/14/6 5
E15 H,S0,4/H,0,/H,SiFg/sorbitol 15/17/14/9 5
E16 H,S0,4/H,045/H,SiFg/xylitol 15/17/14/5 5
E17 H,S0O,4/H,045/H,SiFg/xylitol 15/17/14/9 5

[0041] The brightening result conferred by compositions of this invention for the most preferred compounds (D) is very
stable in a concentration range from 3-9 g/l (Table 3).

[0042] The effect of the concentration of different oxidizing agents (according to "Description of the invention") was
investigated on wire samples of hot rolled martensitic stainless steel EN 1.4035 following the same sequence of treatment
as described for the examples of Table 1 and applying the same arbitrary scale for the evaluation of surface brightness
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Table 4
Effect of different oxidizing agents on the brightening of hot rolled martensitic stainless steel wire samples (EN 1.4035)
with a sulfur content of 0.15-0.35 at.-%

Example Composition Concentration g/l Brightness
C9 H,SiFg/HNO4 14/50 1
E18 H,SiFg/HNO4/glycerol 14/50/3.5 4
E19 H,S0,4/H,0,/H,SiFgHNO,/glycerol 15/17/14/50/3.5 4
E20 H,S0,4/H,0,/H,SiFg/glycerol 15/3/14/3.5 4
E21 H,S0,4/H,0,/H,SiFg/glycerol 15/6/14/3.5 4
E22 H,S0,4/H,0,/H,SiFg/glycerol 15/9/14/3.5 5
E23 H,S0,4/H,0,/H,SiFg/glycerol 15/17/14/3.5 5

[0043] The use of nitric acid as a strong acid according to component (A) of a composition of this invention yields
slightly poorer results with respect to the brightness of the treated stainless steel surfaces (E18, E19). Similarly, the
brightening effect in compositions of this invention where the amount of compounds with a peroxy moiety according to
component (C) does vary in a range from 3-17 g/l is considerably stable in this specific range (E20-E23).

Claims

1.

A passivating and brightening aqueous composition, comprising water and the following dissolved components:

(A) at least one acid which is does not contain fluorine;

(B) at least one fluorine containing inorganic compound;

(C) at least one substance containing a peroxy moiety; and

(D) at least one organic compound containing more than two hydroxyl groups with at least 3, but not more than
8 carbon atoms,

wherein the atleast one fluorine containing inorganic compound according to component (B) is selected from complex
fluorides based on elements of group 4, group 13 and/or group 14 of the periodic table and is present in a range
from 4 to 25 g/l, calculated as fluorine content.

The composition according to claim 1 wherein the at least one organic compound according to component (D) is
selected from reducing sugars and polyols, preferably from polyols.

The composition according to one or both of the preceding claims wherein the at least one organic compound
according to component (D) is selected from 1,2,3-trihydroxypropane, 1,2,3,4-tetrahydroxybutane, 1,2,3,4,5-pen-
tahydroxypentane, 1,2,3,4,5,6-hexahydroxyhexane, preferably from Sorbitol, Xylitol, meso-Erythritol and/or Glycer-
ol, more preferably from Sorbitol, Xylitol and/or Glycerol.

The composition according to one or more of the preceding claims wherein the at least one organic compound
according to component (D) is present in a range from 2 to 15 g/l, preferably in a range from 3 to 9 g/l.

The composition according to one or more of the preceding claims wherein the at least one acid according to
component (A) has a pK, value for the first deprotonation step of - less than 3.5 and is preferably selected from
sulfuric acid, phosphoric acid and/or citric acid, more preferably from sulfuric acid and/or phosphoric acid.

The composition according to one or more of the preceding claims wherein the at least one acid according to
component (A) is present in a range from 0.5 to 100 g/l, preferably in a range from 10 to 30 g/I.

The composition according to one or more of the preceding claims wherein the at least one fluorine containing
inorganic compound according to component (B) is selected from complex fluorides of the elements B, Si, Tiand/or Zr.
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The composition according to one or more of the preceding claims wherein the at least one fluorine containing
inorganic compound according to component (B) is present in a range from 8 to 16 g/l calculated as fluorine content.

The composition according to one or more of the preceding claims wherein the at least one substance containing
a peroxy moiety according to component (C) is selected from hydrogen peroxide, peroxysulfuric acid, peroxyacetic
acid, peroxyboric acid, peroxyphosphoric acid, peroxydiphosphoric acid, and salts thereof.

The composition according to one or more of the preceding claims wherein the at least one substance containing
a peroxy moiety according to component (C) is present in a range from 3 to 25 g/l, preferably in a range from 5 to
20 g/l calculated as hydrogen peroxide content.

The composition according to one or more of the preceding claims that additionally comprises at least one organic
compound as component (E) being different from compound (D) and selected from

(E1) substances constituted of molecules that contain both at least one ether moiety and at least one hydroxyl
moiety in each molecule;

(E2) substances constituted of molecules that contain in each molecule at least two ether moieties; and/or
(E3) substances constituted of molecules that contain in each molecule both at least - one ether moiety and
one nitrogen atom that is covalently bonded to at least three carbon atoms.

The composition according to claim 11 comprising at least one organic compound according to component (E1)
that is preferably selected from compounds wherein

- each molecule has a number of carbon atoms that is at least, with increasing preference in the order given,
3, 4, 5, or 6 and independently preferably is not more than, with increasing preference in the order given, 100,
50, 40, 30, 25, 20, 16, 14, 12, 10, or 8;

- each molecule has a number of hydroxyl groups that is not more than, with increasing preference in the order
given, 3, 2, or 1; and

- each molecule has a number of ether moieties that is not more than, with increasing preference in the order
given, 50, 40, 30, 25, 20, 15, 10, 8, 6, 4, 3, or 2; and

- at least one oxygen atom in an ether moiety in each molecule is bonded to a terminal monovalent alkyl group
that contains at least 2, or more preferably at least 3, carbon atoms.

The composition according to one or more of the preceding claims containing less than 1g/l, preferably less than
100 ppm of nitrates.

A process for the brightening and passivating of austenitic, ferritic or martensitic stainless steel grades preferably
with a sulfur alloying amount of at least 0.10 at.-% wherein the stainless steel grade is subsequently after pickling
with orwithoutintermediate rinsing step broughtinto contact with a brightening and passivating composition according
to one or more of the claims 1 to 13.

Patentanspriiche

1.

Passivierende und blank beizende wassrige Zusammensetzung, umfassend Wasser und die folgenden aufgeldsten
Komponenten:

(A) wenigstens eine Saure, die nicht Fluor enthalt;

(B) wenigstens eine fluorhaltige anorganische Verbindung;

(C) wenigstens eine Substanz, die einen Peroxymolekiilteil enthalt; und

(D) wenigstens eine organische Verbindung, die mehr als zwei Hydroxylgruppen mit wenigstens 3, aber nicht
mehr als 8 Kohlenstoffatomen enthalt,

wobei die wenigstens eine fluorhaltige anorganische Verbindung gemal Komponente (B) ausgewahlt ist aus kom-
plexen Fluoriden auf Basis von Elementen aus Gruppe 4, Gruppe 13 und/oder Gruppe 14 des Periodensystems

und in einem Bereich von 4 bis 25 g/l, berechnet als Fluorgehalt, vorliegt.

Zusammensetzung nach Anspruch 1, wobei die wenigstens eine organische Verbindung gemal Komponente (D)
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ausgewahlt ist aus reduzierenden Zuckern und Polyolen, vorzugsweise aus Polyolen.

Zusammensetzung nach einem oder beiden der vorhergehenden Anspriiche, wobei die wenigstens eine organische
Verbindung gemalR Komponente (D) ausgewahlt ist aus 1,2,3-Trihydroxypropan, 1,2,3,4-Tetrahydroxybutan,
1,2,3,4,5-Pentahydroxypentan, 1,2,3,4,5,6-Hexahydroxyhexan, vorzugsweise aus Sorbit, Xylit, meso-Erythrit
und/oder Glycerin, starker bevorzugt aus Sorbit, Xylit und/oder Glycerin.

Zusammensetzung nach einem oder mehreren der vorhergehenden Anspriiche, wobei die wenigstens eine orga-
nische Verbindung gemaR Komponente (D) in einem Bereich von 2 bis 15 g/l, vorzugsweise in einem Bereich von
3 bis 9 g/l vorliegt.

Zusammensetzung nach einem oder mehreren der vorhergehenden Anspriiche, wobei die wenigstens eine Saure
gemaRl Komponente (A) einen pK,-Wert fir den ersten Deprotonierungsschritt von weniger als 3,5 aufweist und
vorzugsweise ausgewahlt ist aus Schwefelsdure, Phosphorsaure und/oder Citronensaure, starker bevorzugt aus
Schwefelsaure und/oder Phosphorsaure.

Zusammensetzung nach einem oder mehreren der vorhergehenden Anspriiche, wobei die wenigstens eine Saure
gemafl Komponente (A) in einem Bereich von 0,5 bis 100 g/l, vorzugsweise in einem Bereich von 10 bis 30 g/l vorliegt.

Zusammensetzung nach einem oder mehreren der vorhergehenden Anspriiche, wobei die wenigstens eine fluor-
haltige anorganische Verbindung gemal Komponente (B) ausgewabhlt ist aus komplexen Fluoriden der Elemente
B, Si, Ti und/oder Zr.

Zusammensetzung nach einem oder mehreren der vorhergehenden Anspriiche, wobei die wenigstens eine fluor-
haltige anorganische Verbindung gemal Komponente (B) in einem Bereich von 8 bis 16 g/l, berechnet als Fluor-
gehalt, vorliegt.

Zusammensetzung nach einem oder mehreren der vorhergehenden Anspriiche, wobei die wenigstens eine Sub-
stanz, die einen Peroxymolekiilteil gemalk Komponente (C) enthalt, ausgewahlt ist aus Wasserstoffperoxid, Pero-
xomonoschwefelsdure, Peroxyessigsaure, Peroxyborsaure, Peroxomonophosphorsaure, Peroxodiphosphorsaure
und Salzen davon.

Zusammensetzung nach einem oder mehreren der vorhergehenden Anspriiche, wobei die wenigstens eine Sub-
stanz, die einen Peroxymolekiilteil gemaR Komponente (C) enthalt, in einem Bereich von 3 bis 25 g/l, vorzugsweise
in einem Bereich von 5 bis 20 g/l, berechnet als Wasserstoffperoxidgehalt, vorliegt.

Zusammensetzung nach einem oder mehreren der vorhergehenden Anspriiche, die zusatzlich wenigstens eine
organische Verbindung enthalt, wobei Komponente (E) sich von Komponente (D) unterscheidet, und ausgewahlt
ist aus:

(E1) Substanzen, bestehend aus Molekiilen, die sowohl wenigstens einen Ethermolekilteil und wenigstens
einen Hydroxylmolekiilteil in jedem Molekll enthalten;

(E2) Substanzen, bestehend aus Molekiilen, die wenigstens zwei Ethermolekiilteile in jedem Molekil enthalten;
und/oder

(E3) Substanzen, bestehend aus Molekiilen, die sowohl wenigstens einen Ethermolekiilteil als auch ein Stick-
stoffatom, das kovalent an wenigstens drei Kohlenstoffatome gebunden ist, in jedem Molekul enthalten.

Zusammensetzung nach Anspruch 11, umfassend wenigstens eine organische Verbindung gemalt Komponente
(E1), die vorzugsweise ausgewahlt ist aus Verbindungen, wobei

-jedes Molekiil eine Anzahl an Kohlenstoffatomen aufweist, die mit zunehmender Praferenzin der angegebenen
Reihenfolge wenigstens 3, 4, 5 oder 6 ist und mit zunehmender Praferenz in der angegebenen Reihenfolge
unabhangig vorzugsweise nicht mehr als 100, 50, 40, 30, 25, 20, 16, 14, 12, 10 oder 8 ist;

- jedes Molekil eine Anzahl an Hydroxylgruppen aufweist, die mit zunehmender Praferenz in der angegebenen
Reihenfolge nicht mehr als 3, 2 oder 1 ist; und

- jedes Molekiil eine Anzahl an Ethermolekiilteilen aufweist, die mit zunehmender Praferenz in der angegebenen
Reihenfolge nicht mehr als 50, 40, 30, 25, 20, 15, 10, 8, 6, 4, 3 oder 2 ist; und

- wenigstens ein Sauerstoffatom in einem Ethermolekdlteil in jedem Molekul an eine terminale einwertige Al-
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kylgruppe, die wenigstens 2 oder starker bevorzugt wenigstens 3 Kohlenstoffatome enthalt, gebunden ist.

Zusammensetzung nach einem oder mehreren der vorhergehenden Anspriiche, die weniger als 1 g/l, vorzugsweise
weniger als 100 ppm Nitrate enthalt.

Vorgang zum Blankbeizen und Passivieren von austenitischen, ferritischen oder martensitischen Edelstahlklassen,
vorzugsweise mit einer Schwefellegierungsmenge von wenigstens 0,10 At.-%, wobei die Edelstahlklasse anschlie-
Rend nach einem Beizen mit oder ohne Zwischenspiilschritt mit einer blank beizenden und passivierenden Zusam-
mensetzung nach einem oder mehreren der Anspriiche 1 bis 13 in Kontakt gebracht wird.

Revendications

1.

10.

Composition aqueuse de passivation et de décapage comprenant de I'eau et les composants dissous suivants :

(A) au moins un acide qui ne contient pas de fluor ;

(B) au moins un composé minéral contenant du fluor ;

(C) au moins une substance contenant un groupement peroxy ; et

(D) au moins un composé organique contenant plus de deux groupes hydroxyle avec au moins 3, mais pas
plus de 8, atomes de carbone,

I'au moins un composé minéral contenant du fluor selon le composant (B) étant choisi parmiles fluorures complexes,
basés sur des éléments du groupe 4, du groupe 13 et/ou du groupe 14 du tableau périodique et étant présent dans
une gamme allant de 4 & 25 g/I, calculée en tant que teneur en fluor.

Composition selon la revendication 1, dans laquelle au moins un composé organique selon le composant (D) est
choisi parmi les sucres et les polyols réducteurs, de préférence les polyols.

Composition selon I'une ou I'autre des revendications précédentes ou les deux, dans laquelle 'au moins un composé
organique selon le composant (D) est choisi parmi le 1,2,3-trihydroxypropane, le 1,2,3,4-tétrahydroxybutane, le
1,2,3,4,5-pentahydroxypentane, le 1,2,3,4,5,6-hexahydroxyhexane, de préférence le sorbitol, le xylitol, le méso-
érythritol et/ou le glycérol, de préférence le sorbitol, le xylitol et/ou le glycérol.

Composition selon I'une ou plusieurs des revendications précédentes, dans laquelle I'au moins composé organique
selon le composant (D) est présent dans une gamme de 2 a 15 g/l, de préférence dans une gamme de 3 a 9 g/l.

Composition selon I'une ou plusieurs des revendications précédentes, dans laquelle 'au moins un acide selon le
composant (A) a une valeur pK,, pour la premiére étape de déprotonation, inférieure a 3,5 et est de préférence
choisi parmi I'acide sulfurique, I'acide phosphorique et/ou I'acide citrique, de préférence de 'acide sulfurique et/ou
I'acide phosphorique.

Composition selon I'une ou plusieurs des revendications précédentes, dans laquelle 'au moins acide selon le
composant (A) est présent dans une gamme de 0,5 a 100 g/, de préférence dans une gamme de 10 a 30 g/l.

Composition selon 'une ou plusieurs des revendications précédentes, dans laquelle I'au moins un composé minéral
contenant du fluor selon le composant (B) est choisi parmi les fluorures complexes des éléments B, Si, Ti et/ou Zr.

Composition selon 'une ou plusieurs des revendications précédentes, dans laquelle I'au moins un composé minéral
contenant du fluor selon le composant (B) est présent dans une gamme de 8 a 16 g/l, calculée en tant que teneur
en fluor.

Composition selon 'une ou plusieurs des revendications précédentes, dans laquelle 'au moins une substance
contenant un groupement peroxy selon le composant (C) est choisi parmi le peroxyde d’hydrogene, I'acide peroxy-
sulfurique, I'acide peroxyacétique, I'acide peroxyborique, I'acide peroxyphosphorique, I'acide peroxydiphosphori-
que, et leurs sels.

Composition selon 'une ou plusieurs des revendications précédentes, dans laquelle 'au moins une substance
contenant un groupement peroxy selon le composant (C) est présente dans une gamme de 3 a 25 g/l, de préférence
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dans une gamme entre 5 et 20 g/I, calculée en tant que teneur en peroxyde d’hydrogéne.

Composition selon 'une ou plusieurs des revendications précédentes, qui comprend en outre au moins un composé
organique en tant que composant (E) différent du composé (D) et choisi parmi

(E1) des substances constituées de molécules qui contiennent a la fois au moins un groupement éther et au
moins un groupement hydroxyle dans chaque molécule ;

(E2) des substances constituées de molécules qui contiennent dans chaque molécule au moins deux groupe-
ments éther ; et/ou

(E3) des substances constituées de molécules qui contiennent a la fois dans chaque molécule au moins un
groupement éther et un atome d’azote qui est li€ de maniére covalente a au moins trois atomes de carbone.

Composition selon la revendication 11, comprenant au moins un composé organique selon le composant (E1) qui
est de préférence choisi parmi les composés dans lesquels

- chaque molécule a un nombre d’atomes de carbone qui est au moins, avec une préférence croissante dans
I'ordre donné, 3, 4, 5 ou 6 et indépendamment ne dépasse pas de préférence, avec une préférence croissante
dans 'ordre donné, 100, 50, 40, 30, 25, 20, 16, 14,12, 10 ou 8 ;

- chaque molécule a un nombre de groupes hydroxyle qui ne dépasse pas, avec une préférence croissante
dans 'ordre donné, 3,2, ou 1 ; et

- chaque molécule a un certain nombre de groupements éther qui ne dépasse pas, avec la préférence croissante
dans 'ordre donné, 50, 40, 30, 25, 20, 15, 10, 8, 6,4, 3, 0u 2 ; et

- au moins un atome d’oxygéne dans un groupement éther dans chaque molécule est li¢ a un groupe alkyle
monovalent terminal qui contient au moins 2, ou plus préférablement d’au moins 3, atomes de carbone.

Composition selon I'une ou plusieurs des revendications précédentes, contenant moins de 1 g/l, de préférence
moins de 100 ppm de nitrates.

Procédé de décapage et de passivation des aciers inoxydables austénitiques, ferritiques ou martensitiques de
préférence avec une quantité d’alliage de soufre d’au moins 0,10% atomique, la nuance d’acier inoxydable étant
ensuite, aprés décapage avec ou sans étape de ringage intermédiaire, mise en contact avec une composition de
décapage et de passivation selon I'une ou plusieurs des revendications 1 a 13.

1"
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